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trial life. It accounts for ten per cent of
the total retail trade of the United States.
One out of every eleven persons in the
United States depends for his livelihood,
directly or indirectly, upon the automobile.
In addition to the great assembly plants, "
where a few of the basic manufacturing1
operations are carried on, hundreds of other
industries have been built up to contribute
to the manufacturing of the car. Many of
these are industries which were unknown
before 1900. They include such diversified
pursuits as the manufacture of tires, alloy
steel, safety glass, synthetics, upholstery,
lumber, machine tools, measuring and test-
ing instruments, fuels, spark plugs, radios,
and many other accessories. Automobile
manufacturing, in a word, has become an
industry in which a more efficient use of
human time has raised the productivity of
the country, bettered our economic life and
increased to a vast extent our national
wealth.
Automobile Evolution. The automobile,
like every other invention that has sprung
from the mind of man, was not a sponta-
neous happening. It is a slow synthesis of
ideas that may have existed for thousands
of years. Indeed, every good history of the
automobile traces its beginnings back to
Hero of Alexandria, who, in 130 B.C. built
the first steam engine on record. But since
the steam propelled automobile has ceased
to be a factor, it is more to the point to
trace the beginnings of the industry as we
know it back to the experiments of such
physicists as Christian Huyghens, who in
1680 described the first explosion engine,
and Denis Papin, who ten years later in-
vented the earliest piston and cylinder
steam engine and applied it in moving a
carriage. The story of the rise of the steam
engine is told elsewhere, and we must bridge
the gap from 1700 to 1866, when Otto and
Langden brought out their four-cycle gas
engine. This engine was the same in prin-
ciple as the automobile gasoline engine of
today, and hence the date is important.
The following chronology includes the
important steps following the Otto engine:
 1879	Pioneer patent for American auto-
mobile   industry   applied   for   by
George B.  Selden
 1880	Lawson   of   England  invented   an
engine driven by the explosion of
gasoline
1885 Gottlieb Daimler of Germany in-
vented his famous petrol-vapor en-
gine on the Otto cycle, the first
motor to be manufactured in quan-
tity
 1892	Charles E. and Frank Duryea built
and ran successfully the first gas-
oline car made in America
 1893	Henry Ford built his first car and
ran it in Detroit
1898 Chambered spark plug patented by
Frank W. Canfield, Michigan
1911 Electric self-starter invented by
C. F. Kettering, installed on
Cadillac
While this chronology may seem brief, it
must be remembered that the automobile
has not changed in principle since these
events took place. It is still, in general, a
self-moving power plant with a four-cycle
engine, gasoline fueled, with a self-starter,
• spark plugs and drive shaft connected to
the wheels. While other improvements are
important, they have not been basic but
rather changes in detail that make for better
performance, readability, and comfort. The
electric automobile and the steam automobile
have gradually disappeared from the market
because the former lacked speed and a
large reserve of power, while the latter re-
quired too much time to start.
Principles and Operation. The gasoline
automobile is operated by an engine which
consists of pistons moving in cylinders. The
cylinder may be compared to a length of
pipe and the piston to a plunger. Gaso-
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